Freshly cut slices darken as a result of oxidation of endogenous phenols in reactions catalyzed by polyphenol oxidase. Ascorbic acid, thiols, and other reducing substances prevent enzymic darkening (5, 17) . Earlier studies showed that ATP substantially decreased browning in plant tissues, apparently via the reduction of quinones (14) . ATP itself is not a reducing agent. The reducing compound is probably not ascorbic acid or GSH (12 Reagents were applied directly to the potato slices as reported before (12, 14 
Freshly cut slices darken as a result of oxidation of endogenous phenols in reactions catalyzed by polyphenol oxidase. Ascorbic acid, thiols, and other reducing substances prevent enzymic darkening (5, 17) . Earlier studies showed that ATP substantially decreased browning in plant tissues, apparently via the reduction of quinones (14) . ATP itself is not a reducing agent. The reducing compound is probably not ascorbic acid or GSH (12) . In the presence of ATP, quinones are reduced under con(litions favorable to oxidative phosphorylation (13) . The mechanism by which ATP prevents browning is not known.
This paper presents evidence in support of a hypothesis that DPNH serves as the reducing agent and that ATP is instrumental in maintaining a supply of DPNH for the reduction of quinones. Reduction of DPN in the presence of ATP had been demonstrated in minced pigeon breast muscle (8) , phosphorylating animal mitochondria (3, 6) , and submitochondrial particles (10, 16) . Under our experimental conditions, DPNH may form from naturally present or added DPN, possibly via complex reactions found in animal systems. To our knowledge, the reduction of DPN induced by ATP has not yet been demonstrated in higher plants. The (12, 14) . Enzymic Reagents were applied directly to the potato slices as reported before (12, 14 This bleaching signifies that DPNH reduced the quinones formed in the enzymic oxidation of o-diphenols. The qualitatively similar, but less pronounced bleaching effect of ATP had been described earlier (14) . It might be noted that the buffers used in all experiments with pyridine and adenine nucleotidles did not themselves affect darkening. Figure 2 shows that TPN decreased darkening (-ARd), but also increased redness (Aa). Both changes were small.
The above results were compared with observations on a simpler in vitro system with purified polyphenol oxidase as the enzyme and DOPA as substrate. The time course of color changes in this system with added DPNH and with ATP is shown in figure 3 . Whereas DPNH prevented darkening almost completely, ATP had no effect. There was also no effect on Figure 1 shows that DPNH also reduces the products of o-diphenol oxidation in potato slices.
It is unlikely that TPNH participates in ATPinduced reduction of quinones in potato slices. Although Vennesland and Conn (18) found glutathione reductase in potatoes, we found no evidence that GSSG was reduced in presence of ATP (12) . Had potato slices reduced TPN to TPNH, then GSSG would have been reduced to GSH. Both TPNH and GSH strongly inhibit formation of dark polymers from oxidized o-diphenols (5, 12) . Since the slices did turn dark in our experiments with TPN, no appreciable quantity of TPNH or GSH could have been formed.
Results with potato slices treated with ADP and with AMP indicate formation of a reducing substance. This substance could be DPNH, if there is a similarity in the metabolic systems of potato and of muscle tissue. Addition of AMP or ADP to washed, minced pigeon breast muscle resulted in reduction of DPN, similar to but less than that with ATP (8). Partial reduction of DPN was also found on adding ADP to beef heart submitochondrial particles (11 
